THE OPEN UNIVERSITY OF SRI LANKA
Faculty of Engineering Technology

Final Examination (2016/2017) ,
Bachelor ef Technology Honours in Engineering

ECX4233:. C ommunication Closed Book Test

Daie: 24™ November 2017 (Friday) ' Time: 9:30 am - 12:30 pm.

INSTRUCTIONS TO CANDIDATES

1. This question paper contains eight questions in 7 pages.
2. Answer any Five questions.

3. All the notations have their usual meaning.

4. Write your answer in short and point form.

Question §

1. Give two reasons why network operators are interested in global telecommunication

standards. (2Marks)

2. The classical method of routing in the PSTN networks worldwide was hierarchical routing.
Telephone switching offices or exchangers are classified according to their level of

hierarchical routing.

Name five levels of exchanges available in PSTN hierarchical networks and state a unique
function of each exchange type. (5Marks)

3. Consider a 11-digit international number with 2-digit country code, 2-digit area code and a 7-
digit subscriber number. Prefixes “0” and 007 are used for identifying national and

infernational numbers respectively.

Government special services like ambulance and fire are given short subscriber mumbers in

the range 100-199. For other special purposes, number range 900-999 is reserved.

(i) Find the total mumber of digits with all the prefixes.
(i} Calculate the available number space for subscribers
(iii) The fraction of space lost due to short codes and reservations.

(9Marks)

4. Draw a functional block diagram of a standard telephone set and explain what is the need of
a hybrid in telephone networks? How does it work? (4Marks)
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Question 2
1. State one advantage and one disadvantage each of “Time switching and ‘Space Switching’.
technique. What advantages are gained by combining these two techniques? :
: (4Marks)
2. What are qmglc stage and multmtage networks? Lompa:re the strengths and weaknesses of
each. - (4Marks)
3. Consider 50-input, 50-output switching system. Find the number of cross points if following
type of switching system is used. Assume a full available system.
(i) Single stage rectangle space switch
(i) A 3-stage switch which has 10 number of input stage switching arrays and 10 number
of output stage switching arrays and 5 number of center stage switching arrays
- (iif) A 3 stage strictly non-blocking switch which has 10 number of input stage switching
arrays and 10 number of output stage switching arrays
(iv) Hence, give your comments on the best switching arrangement from above (1) (11)
and(iit)
(12_ Marks)
Question 3

1. Briefly describe the Pulse Amplitude modulation. Explain how PAM signal is converted to a

PCM signal. - (4 Marks)

In a voice communication application, voice signals digitalized by PCM and stored in a RAM
buffer and then digital data is processed by the circuitry. Assume bandwidth of the voice
signal is 15kHz, '
(i) What is the Nyquist rate for the signal?
(ii) Ifthe Nyquist samples are quantized to 65,536 levels and then binary coded, determine
the number of binary digits required to encode a sample -
(iii) Determine the number of binary digits per second required to encode the audio signal.
(v} For practical reasons, signal is required to sampled at a rate above the Nyquist rate. If
sampling rate is increased to 44,100 samples per second, and quantization levels is not
_changed, determine the number of bits per second required to encode the signal.

- (v) Calculate the minimum bandwidth required to transmit the encoded signal in (iv)

(12 Marks)

3. Briefly explain the terms Plesiochronous Digital Hierarchy (PDH) and Synchronous Digital

Hierarchy (SDH) and identify the basic differences between these 2 techniques.

Question 4

1.

(4 Marks)

What measures the Grade of Service in telecommunication networks? State all the assumptlon

made when deriving Erlangs B formula. : . (4Marks)
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2. Starting from Erlang’s first formula derive the recurrence relation

ABy 1 (A)
N _E_ AE].__.N"']. (14)

: El,N (4) =

~ (6Marks)
3. A group of 10 trunks provides a grade of service 0£0.01 when offered 12 E of traffic.
e - -.(i) How muchisthe gr ade of service unploved if two. extra trusks are added to the group?

(ii) How much is the grade of service deteriorates if two trunks are out of service?
(6Marks)

4. A group of 20 servers carry a traffic of 10 erlangs. If the average duration of a call is three
minutes, calculate the number of calls put through by single sever and the group as a whole
. in a one-hour pericd. (4Marks)

Question S

1. What do you understand by “Numerical Aperture™ in fiber optic cables?
Determine the mumerical aperture of a single mode fiber where, n=1.467 and n,=1.465
- ' (4Marks)

2. A fiber optic system has the following parameters. Input power is 4mW, Loss characteristic
is 2dB/km and distance between input node and output node is 3km.
Find the output power (in milliwatts) of the system. (6 Marks)

3. An angle-modulated signal with carrier frequency w, = 27 X 108 rad/s, is described by -
the following equation.

D (t) = 15 cos (wet + 5sin1000t + 10 sin 2500mt)

(i) Determine the power of the modulating signal.
(i) What is the frequency deviation (Af).
(iii) What is the modulation index (8). e
(iv) Determine A®, the phase deviation, '
~ (v} Estimate the bandwidth of @y () .

(10 Marks)
Question 6
1. Briefly describe how standing waves arise in transmission lines. " (3Marks)

2. Define the Standing Wave Ratio (SWR) and provide the formula for computing it if you
know the maguitude of the reflection coelficient.
What are the bounds (limits) for SWR?
{6Marks)
3. - Alossless transmission line of electrical length of 0.3% and characteristic impedance of 50€2
“is terminated with a load impedance Z,= (50 + 100} . Use the same: Smith chart to find the
following (Clearly show your work on the Smith chart, attached on page 7).
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(i) The reflection coefficient of the load.
(ii) The standing wave ratio of the line.
(iif) The reflection coefficient at the nput.

(iv) The input impedance. _
' ( 8 Marks)

' Question 7

1. Briefly describe the foilowing term and mention how they are useful in celtular communication.
(i) Frequency Reuse

(i) Call hand off

(iil} Sectorization

(iv) Cell splitting
(4 Marks)

9 A cellular network consists of 32 cells with each hexagonal cell area of 1.8 km?. 50.5MHz
bandwidth is allocated to the cellular network. From the allocated bandwidth 2.5MHz is
reserved for contro] purposes. The system provides full duplex communication using 25 kffz
simplex channels.

() What is the lofal area covered by the cellular network?

(ii) Find the total channel capacity if reuse factoris 4, 5 and 7.

(iii) Corament on the effect of the reuse factor in channe] capacity.

(iv)Calculate number of voice and control channels per cell by

considering the reuse factor as 7.
(12 Marks)

3. When a mobile phone user is moving from one cell to another cell (call is going on), the
call is suddenly terminated, even though all the functionalities of the transmitters and
receivers are working properly. Assume mobile phone working properly. Explain possible

reasons? _
(4 Marks)

Question 8 _ ‘ !

1. Define the following terms.
(i) Isotropic antenna
(i) Radiation resistance of an antenma
(iii)Gain of an antenna

(iv) Polarization (4 Marks)

2. The equivalent series circuit of a long wave transmitting antenna is made up

of the following parameters : -
Inductance = 100 wuf Capacitance = 8530 pF
Loss resistance = 1.5 Q Radiation resistance = 0.3 Q

The current through the antenna is 50 4 and the operating frequency is 100 kHz. Calculate,

(i) The radiated power

(i) The total input power

(iii) The efficiency

(iv) The voltage at the aerial terminals (8 Marks)
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Write shorts notes to following topics
(1) MPLS cloud _—
(il} Call Hando I and Roaming
(iif) The advantages of CCS over CAS
{(iv}Optical transport network (OTN)

(8 Marks)
- . END -
Su'pplementary materials
Erlang's B Formula
' AV A"
v N B Nl _ M
PN, 4)=B= 4 42 4 AV - X=N 4%
b+ e > =
-2t 3 N! = X!
= Avera_gé offered traffic

= No of outlets (circuits)
= No of simultanecusly occupied outlets or circuits

Traffic capacity table for full-availability groups is given in the next page
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Numbsg . 1 lost calt in " Number T ilosteallin =
ol 50 100 2000, 1000 &t 50- 100 200 1000

waiks  (0.02) (0.07) (0005} (0.001) wunks {002 (0,01) {0.006) (0.007

E & E ~  F E E £

1 0020 0010 0005 0001 BT 41,2 38.8 368 . 334

2 0.22 .15 005 0046 &2 421 397 & 34,2

3 050 046 045 0 018 B3 431 406 385 35.0

4 11- 098 07 D44 54 440 415 394 358

& 17 14 1 0.8 55 450 424 403 6.7

& 23 18 156 . 11. 86 455 433 41.2 a7.6

7 289 25 22 1.6 67 A8 442 42X 0.3 )

8 36 32 27 21 58 47.8 457 438 391

3 43 38 33 2.6 h9 48,7 460 439 40.0

10 51 45 4D 31 60 497 48,8 447 40,8

1 58 52 4.6 36 6t 506 47,8 458  -41.8

12 6.6 69 63 42 62 616 4B.8 46.5 425

13 74. 66 60 48 63 625 497 474 - 434

14 82 74 66 54 64 534 50.6 -48.3 44

15 9.0 81 74 61 65 . 544 BLE 402 45.0

16 3B 88 &1 6.7 66 563 524 501 458

17 107 96 88 7.4 67 .. 683 633 SU0 264"
18 -+ 115 104 9.6 80 88 + 572 547 518 4715

19 123 112 103 . 87 89 582 551 628° 483

20 13.2 120 11t 94 70 58,3 .56.0 637 43,2

21 140 128 119 101 7 . B0 7.0 646 50,1

22 148 137 126 108 72 81.0 580 655 609

23 157 145 134 1.5 73 620 589 664 . 518

24 168 153 142 122 74 629 588 673 ° 6526

26 176 161 160 130 75 538 607 &R2 53,6

26 184 168 158 137 78 648 617 593 54.3

27 193 1.7 168 144 17 658 <626 8OO . 55.2

28 202 188 174 162 4y 86,7 63.6 60.9 56:1

28 211 196 -182° . 158 78 $7.7 645 618 56,9

30 220 20.4 190 167 80 686 654 627 £8.7
3 22.9 © 212 188 174 .8t 696 063 634 58.7

32 238 - 221 206 1B2 §2 705 672 648 69,6

33 247 230 214 - 189 B3 716 681 664 604

34 256 238223 18.7 84 724 691 663 - 61.3

35 . 266 246 237 e 205 85 734 7031 612 821

36 774 © 266 238 21.3 B4 744 710 681 630 1
37 283 . 264 248 721 &7 754 718 . 830 63,9
ag 283 2%3 256" . 228 @8 763 728 693 64:8 i
39 0L 282 265 . 237 88 712 AT 708 £5.5 ] ¢
40. 3.0 290 273 245 90 782 747 718 96.8 |
41 325 288 282 253 91 792 756 717 674 5
42 32.9 308 -29.0. 21 92 ‘803 766 736 66.3 i
43 338 - 2317 288 - 269 93 100 YTE 743 §9.1 §
44 347 326 308 277 94 818 784 754 700 -
45 356 334 31.6 285 95 B28° 79.3 764 708 :
46 366 343 325 284 96 BI.8 803 712 71.8
47 375 382 333 400 97 . 84.8 812- 782 72.6

48 -38.4 381 34.7 209 98 857 822 793 73,5~

49 394 27,0 951 317 99 8.7 832 8500 104

RO 40.3 378 359 326 100 - #7.6 840 BOY 75.3
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The Complete Smith Chart

Black Magic Design’

LECTION COEFFICIENT oy

O R N IN DR G
- ——
o«mom\m?{m%wmozoomagmzﬁﬁmw. °E

N

ZF

S

S

i,
&

b L
By
G
55

-Fp;”

L T i“.i
*cn"l;_oLc‘RJEN:‘TL(Ln‘m l‘ ’lr_ WA

[
! Il
PONENT (R/ 75}, OR COND

e

TH

o

0.1
o

\

i
=L
CT.

U

A

L
1
IECb
‘__J{‘
+
AT
L

i
AN
gl

RESIST.

|w- L }-]
e At
&
11

I
]
1

L]
an

1T
6=t
S

RADIALLY SCALED PARAMETERS

— dg sls o J
g i1t o o~
P oals T E
te ol el 1
r& =4 Z ]
Jw 4
z 8 I « on
o L S ~J
= Cha - J
I S S I
B fwwr *© b
Z 17 Le 4 =]
B T - .
e 3]
g I 7
i)
=g Ta ]
Z fe et md ond
Sl T -
e 1 - N
! 2 4
i oo T &9 3
e o]
I~ | =
e s T o ]
L Ie o 1
Wi ™o
w Vi S ]
| = &
T 12 o
"le % =]
1w B ]
1 = o
I [ A=
T B\ —
1 & wl. 4
L o=l -
=im Sy ht
1w ™ ]
T2 3t ]
NE e b
. [ o 1
AP w T o] 0
| E- St 1=
EL I
2 1 re ]
S Lo of B ‘
A I3t =] o«
8T "I ]
o
<A -
2 ] =t .
3 A T ]
gl = R =]
= TS 3 -
-_.MU H ~ H
= obs | B
=] = Bl o o 4
- 8 18 1
e ] ]
S ogig 2] &l
Loy ™ o O =
- ] ]
Ste o1 i ]
- =.L [al «®
St S S
sle +2 1 i
R = i
. o ] ]
clo 1 g i
- L el L2
A S
eitw 7= ] ]
3| - i i
J wad ] o]
1 @1 357 s
wl., T i 1
4 ] ]
] 3
b =] =]
R P E
rs 7 4 i
] Je 1
E |
R ) -5
R T 1
. TTe k
B
v . I ] 1
T P RN
A b M <= <
T2 ]
1T «]® ] ol
olo =4 = <
L= ok T 1
15 ]
1 o o
T ~ % o -
& T &1 &
Lo -
21 1z | ]
Sig ] 1z
- F B Ot ] M.Am
=}
Nl N
ST e &
£ & %
oY &
7 OO,.%.
S G
e
i

Page T o4




